Measurement of oxidative base damage to DNA by using HPLC-32P-postlabelling and GC/MS-selective ion monitoring assays.
A 32P-postlabelling assay has been developed for singling out specific oxidized base lesions. Emphasis was placed on the quantitative aspect and the accuracy of the assay, which require the use of calibration curves and microreactions, respectively. The method was successfully applied to the detection and the measurement of adenine N1-oxide and 5-hydroxymethyluracil in cells exposed to agents inducing oxidative stress including H2O2 and UV-A radiation. The sensitivity of the assay allows the detection of one lesion in 10(6) normal bases in 1 microgram of DNA. The GC/MS method when coupled to the selective ion monitoring (SIM) technique is about twenty times less sensitive, even for suitable substrates such as 5-hydroxymethyluracil and 5-hydroxyuracil, than the 32P-postlabelling assay. However, the former assay is much easier to apply, even though a derivatization step is necessary, and provides unambiguous structural information on the compound to be measured. Accurate quantitative measurements can be obtained when stable, isotopically labelled standards are available.